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Where Molecular Biology 
and HCI meet

Bio-informatics is a new research 

domain. Like biochemistry and biop-

hysics, bio-informatics has its roots 

in the biology domain. Increasing 

amounts of data are gathered by bio-

logists, mainly as a result of new tech-

nological developments in molecular 

biology. Such vast data sets need to 

be interpreted and managed, genera-

ting even more data in the process. 

New tools are needed that allow us 

to perform data analysis, manage-

ment and annotation. Such tools are 

rooted in computer science (CS) [1]; 

hence the name bio-informatics. 

A key role in molecular biology is 

played by bio-informatics. Molecular 

biology teams are highly multidisci-

plinary, and include biologists, statis-

ticians, bio-informaticians, compu-

ter scientists and microarray experts. 

Diverse types of expertise contribute 

to tackling the complex biological 

challenges of both the present and 

the future, such as curing Multiple 

Sclerosis and Huntington’s Disease. 

These teams need some way to work 

with these vast data sets in a single 

location. Understanding one another 

in the team is as important as a joint 

understanding and interpretation of 

the acquired data. More clarity in the 

relationships between data and the 

current working progress can help. 

A picture can say more than a thou-

sand words.

Bio-informaticians use their know-

ledge of both biology and computer 

science to develop tools that allow 

biologists access to data acquired in 

their complex experiments. Oppo-

site to the current standard in CS, 

user-centred design is something 

to be scared of in bio-informatics. 

Tools are not based on their users’ 

needs and so biologists are lost in a 

forest of functionality that they do 

not understand. They simply let it be 

and pass it by [3]. Biologists should 

not be struggling to operate sophisti-

cated tools and devices. They should 

work, in teams, with their data in 

intuitive ways. It is here that HCI, 

human-computer interaction, and 

molecular biology meet. 

Smart Surroundings

With the BioRange project, the Ne-

therlands has positioned itself at the 

forefront of the rapid developments 

in bio-informatics. HMI’s BioRange 

group develops interaction tools for 

molecular biology teams [5]. We de-

velop these tools for the e-BioLab [4]. 

The e-BioLab is a future computing 

environment which is under conti-

nuous development. Its facilities in-

clude large, high-resolution displays 

and portable PCs. However, state-

of-the-art technologies add nothing 

of themselves. Our aim is to support 

the molecular biology team with the 

possibilities that the e-BioLab’s faci-

lities can offer. In the e-BioLab, team 

members will better understand each 

other, the team will be more creative 

due to both new insights and new 

In future computing environments you will 
be surrounded and supported by all kinds 
of technologies. You will be able to interact 
with them in a natural way: you can speak 
to, point at, or even frown at some piece of 
presented information: the environment will 
understand your intent. Natural interaction 
approaches will improve the way we work. 
However, this is still in the future. True auto-
mated understanding can only come from 

context. The BioRange project at the Human 
Media Interaction (HMI) group addresses 
such natural interfaces from the viewpoint 
of scientific experiments in the molecular 
biology domain.

Human Computing in the Life Sciences
What does the future hold?
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functionality, and the surroundings 

will understand and anticipate users’ 

behavior. It will be a truly smart en-

vironment. 

The following sections describe how 

we are addressing this vision. More 

specifi cally, they describe our main 

research questions. 

Mutual Understanding

An initial study of current working 

practices in molecular biology indica-

tes that work is done in a semi-struc-

tured way, research is explorative. It 

is diffi cult to explicitly defi ne team 

members’ responsibilities for parts of 

the experiment at hand and to vali-

date and reproduce results, therefore 

experiments need to be modelled. 

Currently, we are investigating the 

uses of workfl ows to describe dyna-

mic molecular biology experiments. 

These are already in wide use today 

in, for example, business and com-

merce. Workfl ows describe which 

resources are required for each pro-

cess that is started, in progress and 

completed. For example, what hap-

pens after you have taken an exam 

at the UT is defi ned by a workfl ow 

system: the relevant teachers and 

staff will be notifi ed in turn so you 

can, after some weeks, fi nd your gra-

de in TOST. We ask ourselves how a 

workfl ow system can be adopted to 

describe the dynamic nature of an 

experiment in molecular biology. A 

fi ne line needs to be walked concer-

ning our design’s rigidity: too rigid 

will prevent our team thinking “out 

of the box” and too generalized will 

result in meaningless models.

After modelling an experiment, it is 

vital to assess how such a model can 

guide an experiment and how a mo-

del can provide a focus for discussi-

on. During a meeting, the structure 

and current progress of an experi-

ment can be displayed. Our research 

addresses the question of when, 

where and how to depict an experi-

ment’s progress, datasets, user roles 

and processes. We aim to guide the 

team members in their work by in-

creasing their mutual understanding 

of these topics. 

Group Creativity

The multidisciplinary nature of mo-

lecular biology teams itself stimu-

lates complex thinking and reaso-

ning. In the e-BioLab, scientists will 

work together to interpret very large 

and complex datasets. To visualize 

a large quantity of data you simply 

need a lot of physical space to depict 

them. Large displays immerse their 

users more than widespread and 

small displays. But how do the large 

displays and other technologies in 

the e-BioLab affect the way the team 

works together? In order to answer 

this question, we describe the infl u-

ence of mutual situational awareness: 

the environment’s awareness of its 

users and their work, and the team’s 

awareness of the opportunities that 

their new environment offers. To as-

sess this infl uence, we need to des-

cribe the tasks and users we fi nd in 

molecular biology experiments. 

We are currently observing teams in 

the e-BioLab, in a series of meetings. 

By describing the processes that take 

place and the way in which team 

members interact with each other 

and their environment, we work 

towards an evaluation framework 

for collaborative, scientifi c environ-

ments. This framework includes re-

quirements and design concepts for 

such future smart rooms.

Understanding Behavior

A smart room understands its inha-

bitants. Users can act naturally: the 

environment will understand their 

intentions, and react to them. In 

essence, the traditional computer 

interface disappears. The ideal na-

tural interface can recognize speech, 

facial gestures, hand gestures, body 

postures and so on: it can deal with 

all modalities that humans use to 

communicate. Humans express sig-

nifi cant parts of their messages using 

non-verbal signals. We are exploring 

intuitive two-handed gesture-based 

interaction with large displays. Users 

will be able to navigate, select and 

manipulate complex experimental 

data using their hands. They will do 

so both individually and in groups. 

However, the current state-of-the-

art in gesture-based interaction [6] 

does not yet allow us to do this out-

of-the-box, especially in multi-party 

unconstrained environments.

So what are the challenges we face? 

First, we must detect two-handed 

“A smart room understands its inhabitants”
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gestures from multiple users simul-

taneously. Specialized gloves, touch 

screens or computer vision can be 

used here. Then, we must be able to 

identify a hand gesture and the per-

son who is making it. Was it Billy or 

Bob? And did he want to see graph 

A or did he simply want another cof-

fee? The same pointing gesture can 

mean both things. So, to resolve this 

ambiguity, we need a language of 

hand gestures. User intent needs to 

be understood: was it the coffee or 

the graph? Such understanding can 

only fl ow from context and it is con-

text that we model using our work-

fl ows. We thus explore how context 

can help us understand behavior. 

Also, context helps us to defi ne ap-

propriate feedback. 

Looking at the Future

Clearly, our work does not provide 

solutions for all open topics in cre-

ating future “smart” environments. 

We focus on a narrow use case: sup-

porting life science experiments. 

However, our fi ndings will be appli-

cable in a broad domain. They con-

tribute to the future vision of human 

computing: see, hear and feel you in 

there! ■

Wim Fikkert

On behalf of HMI’s BioRange 

group

fi kkert@ewi.utwente.nl

More information

Are you interested in any of the to-

pics we have addressed here? Please 

contact us to participate in or carry 

out projects and Capita Selecta as-

signments! Look for more infor-

mation at: http://hmi.ewi.utwente.

nl/project/BioRange or mail us: 

biorange@ewi.utwente.nl.
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“User intent needs to be understood: was it the 
coffee or the graph?”


